Activity 





OBJECTIVE 


To verify that addition of whole numbers is commutative 


MATERIAL REQUIRED 


Cardboard, white paper, graph strips, scissors, glue. 


METHOD OF CONSTRUCTION 


1. Take a cardboard of convenient size and paste a white paper on it. 


2. Take a graph paper and make two strips 
containing ‘a’ squares, say, 5 squares each SOs 
and colour them pink. 


4. Draw two straight lines on the cardboard as shown in Fig. 1. 





3. Similarly, make two strips each 
containing ‘b’ squares, say, З squares 
and colour them green. 





DEMONSTRATION 


1. Now paste the pink and green strips side by side on lines | and |, as 
shown in Fig. 2. 
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Fig. 2 


OBSERVATION 
From Fig. 2, 
The length of the combined strips on line 1, = 5 + 3. 
The length of the combined strips on line [, = 3 + 5. 


From Fig. 2, one can see that the length of combined strips on l, is the 
same as the length of combined strips on Ll. 


So,5+3=3+45. 
That is, addition of 5 and 3 is commutative. 


Repeat this activity by taking different pairs of numbers like 4, 5; 7, 2; 
6, 7 and strips corresponding to these pairs. 


Addition of whole numbers is 
APPLICATION 


This activity can also be used to verify associative property for addition of 
whole numbers. 
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OBJECTIVE 


To verify that multiplication of whole numbers is commutative 


MATERIAL REQUIRED 


Cardboard, white sheet, graph paper/grid pa 
colours, glue, scissors. K P4 





METHOD OF CONSTRUCTION 


1. Take a cardboard of a convenient size and cover it neatly with white 
sheet and graph paper. 


2. То show 4 x З оп a graph paper/grid paper, colour four columns of 
3 squares each, with pink colour as shown in Fig. 1. 





iN 
Fig. 1 
3. To show З x 4 оп а graph paper, colour З columns of 4 squares each 
with blue colour as shown in Fig. 2. 
I 
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Fig. 2 


4. Cut the coloured portion from both the graph papers and paste one 
coloured (say, pink) graph sheet on the cardboard. 


DEMONSTRATION 


1. Try to place the other coloured sheet over the pasted one in such a 
way that it exactly covers the pasted sheet. 


2. PQ ог SR of blue colour sheet covers exactly AD or BC of pink colour 
sheet. 


3. PS ог QR of blue colour covers exactly AB or CD of pink colour sheet. 


OBSERVATION 


On actual counting: 


1. Number of squares of pink colour = = Зх 
i 2. Number of squares of blue colour = = x 3 
So,3x | =4x 9 1L 


Thus multiplication of 3 and 4 is commutative. 
Repeat this activity by taking some more pairs of strips. 


Multiplication of whole numbers is commutative. 


APPLICATION 


This activity can be used to explain the commutativity of multiplication of 

\ 

: any two whole numbers. It can also be used to find the area of a rectangle. 
\ 


\ 
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Activity 





OBJECTIVE 


To verify distributive property of whole numbers 


MATERIAL REQUIRED 


Chart paper, pencil, geometry box, eraser, sketch. 
pens of blue and red Hen 


METHOD OF CONSTRUCTION 


1. Draw three different line-segments of lengths a = 5 cm, b = 2 cm 
and c= 1 cm, respectively as shown in Fig. 1. 
a 


b 


C 


Fig. 7 


2. Construct a rectangle ABCD with sides "а" and (b + c) (Fig. 2). 


A a D 





Fig. 2 


3. Mark points P and Q on sides BA and CD respectively such that 
BP = CQ = c. Join PQ (Fig. 3). 
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4. Shade the part APQD with blue colour and the part ВСОР with red 
colour. 





Fig. 3 


DEMONSTRATION 
1. From Fig. 2, area of the rectangle ABCD = a x (b + c). 
2. From Fig. З, area of the rectangle APQD = a x b. 
3. From Fig. З, area of the rectangle PBCQ = a x c. 
Also area of rectangle ABCD = area of APQD + area of PBCQ. 


Ѕо, ах (р+ со = ах Бб+ах с. 


OBSERVATION 


Repeat the activity by taking different values of a, b and c. 
On actual measurement: 


4 а = 


р = 


сс е 
Area of rectangle ABCD = 
Area of rectangle APQD = 
Area of rectangle PBCQ = 
Area of rectangle ABCD = Area of rectangle + Area of rectangle ____ 


So,ax(b-c-(ax  )-«(ax ). 
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APPLICATION 


1. This activity can be useful in explaining distributive property of whole 


numbers. This property is also useful in simplifying different 
expressions. 


2. The above activity may be extended to explain the identity 
(a+ b) (c+ а = ac + аа + bc + bd 


а b 





Fig. 4 
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Activity 





OBJECTIVE 


To verify distributive property of multiplication over addition of 
whole numbers 


MATERIAL REQUIRED 


Cardboard, white sheet, grids of different 
dimensions, colours, scissors, glue, pen/pencil. 


METHOD OF CONSTRUCTION 
1. Take a cardboard of a convenient size and cover it with a white sheet. 


2. Ona grid, colour 10 columns of 5 squares each with the same colour 
(say red) as in Fig. 1. 





Fig. 1 


Paste it neatly on the cardboard. 


Now take three sets of grid papers and colour them as indicated below 
(Fig. 2). Make their cutouts also. 
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Set A: 


Set B: 


Set C: 


Set A 


Set B 


Set C 


5 columns of 5 squares 
5 columns of 5 squares 
3 columns of 5 squares 
7 columns of 5 squares 


4 columns of 5 squares 


6 columns of 5 squares 


Fig. 2 


Pink colour 
Pink colour 
Blue colour 
Blue colour 
Yellow colour 


Yellow colour 
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DEMONSTRATION 


Place the sets one above the other on the coloured grid in Fig. 1. 


Both the sheets of set A when arranged side by side leaving no space 
between them will cover the pasted sheet exactly. 


So, Ух 10=5x5+5~x 5. 
іе. bx(b-5)25x5-5x5. 


Both the sheets of set B when arranged side by side leaving no space 
between them will cover the pasted sheet exactly. 


So, Ух 10 = 5х3 +5 х7. 
i.e.. эх (З + 7) = 5 х3 + 5 х 7. 


Both the sheets of set С when arranged side by side leaving no space 
between them will cover the pasted sheet exactly. 


So, Ух ЈО-5х4ч5кб. 
ог, D х (4 + 6) =5 ×> 4 + 5 × 6. 


OBSERVATION 


On actual counting of the squares: 
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Ух 10 = , bxbcz 5 хо=  , 
5х3 = , x 7 = 「 
5x4= 5x6= _ 


5x10=5x5+5-x 
ох 10 = 5хЗ+5х 
5xl025x +5х б. 


Repeat this activity for different such sets. 


In general,ax(b+Q=axb+t+axe. 


APPLICATION 


This activity may be used to explain distributive property of 
multiplication over addition of whole numbers which can be further 
used to simplify different expressions. 


The activity can also be used to verify the distributive property of 
multiplication over subtraction of whole numbers. 


13/04/18 





ET 4 


OBJECTIVE 


To find HCF of two numbers 


MATERIAL REQUIRED 


Coloured strips, scissors, glue, ruler, pen/pencil. 


METHOD OF CONSTRUCTION 


1. Take a cut out of one strip of length ‘a’ (say 16 cm) and another strip 
of length ‘b’ (say 6 cm) (Fig. 1). 


16 cm 6 ст 





Fig. 7 
2. Place strip ‘b’ over strip ‘a’ as many times as possible (Fig. 2). 


| NN — |] |. A 


6 cm 6 ст 4 ст 
Fig. 2 





3. Cut the part of strip “а left out in the above step. 


4. Place this cut out part of strip ‘a’ as obtained from Step З on strip ‘b’ 


as shown in Fig. 3. 





4 ст 2 ст 
Fig. 3 
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5. Again cut the left out part of strip 'b' as obtained in the above step. 


6. Place the cutout part of above strip as many times as possible on the 
other part of strip ‘Ё obtained in Step 4 as shown in Fig. 4. 


2cm 2cm 
Fig. 4 


DEMONSTRATION 


since the left out part of strip b in Step 5 covers the other part of strip ‘Ё at 
Step 6 completely, HCF of 16 and 6 is 2 (length of the last cut out part). 


It can be seen that a strip of length 2 cm can cover both the strips of 
length 16 cm and 6 cm complete number of times. 


similarly, HCF of other two numbers may be found out by taking strips 
of suitable lengths. 


OBSERVATION 


APPLICATION 





The activity may be used for explaining the meaning of HCF of two or more 
numbers, which is useful in simplifying rational expressions. 
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OBJECTIVE 


To find L.C.M. of two numbers 


MATERIAL REQUIRED 


White drawing sheet, colours, glue, scissc 
cardboard, pen/pencil. ц ~ 





METHOD OF CONSTRUCTION 


1. Make three grids each of size 10 cm x 10 cm and write numbers 1 to 
100 on one grid (Fig. 1). 


2. Stick this grid on a cardboard base of a suitable size. 


3. Cut out the multiples of one of the numbers a (say 4) from one grid 
(Fig. 2). 


Берэр 
заза зере рар oo 
[za [as [on s [oe [zr [os [9 
[sa зз [os [e [r [e [5s [n 
ape аз аааз | er [ss [7 [5 


[ss [ss [se s [se sr [ss [5 [on 
еее ез| вв 


mp pss pe 
[e [e [as [se 
poppy 
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4. Cut out the multiples of another 
number b (say 6) from another 
grid (Fig. 3). 


DEMONSTRATION 


1. Place both the cut out grids one 
above the other over the base grid 
(Fig. 4). 


2. Common multiples of 4 and 6 
visible through the holes are 12, 
24, 36, 48, 60, 72, 84, 96. 





Fig. 3 


3. The smallest of these common 
multiples is the L.C.M of 4 and 6. 


OBSERVATION 


1. The smallest visible common 
multiple of 4 and 6 is 


2. LCM of 4 and 6 is 


Now complete the table by making 
different grids: 


\ 
* APPLICATION 










4 N 
4 
4 


Y 


„ 


\ 
\ 
\ 
\ 


This activity can be used to find: 


1. Common multiples of given numbers. 


\2. Least common multiple of given numbers. 
\ 
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Activity 





OBJECTIVE 


To find fractions equivalent to a given fraction 


MATERIAL REQUIRED 


White chart paper, soft cardboard, glue, ruler, pencil, 
sketch pens, scissors. 


METHOD OF CONSTRUCTION 
1 
Let us find fractions equivalent to PE 


1. Draw four rectangles of dimensions 16 cm x 2 cm on the white chart 
paper and cut these out with the help of scissors. 


Fold all the strips into two equal parts. 


Unfold one of them, colour one part and paste the strip on the cardboard 
as shown in Fig.1. 





Fig. 7 


4. Take another strip, fold it again, unfold it and colour its two equal 
parts as shown in Fig. 2. 


l 1 
4 4 


Fig. 2 





5. Paste it on the cardboard below the first strip as shown in Fig. 2. 


[E 
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6. Take the third strip. Fold it twice. Unfold it and colour its 4 equal 


parts as shown in Fig. 3. 





Fig. 3 


2 Е : : 
8 8 8 8 


7. Paste it on the cardboard just below the second strip as shown in 


Fig. 3. 


8. Continue the process for the fourth strip and paste it on the cardboard 


as shown in Fig. 4. 


1 


16 | 16 





OBSERVATION 
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1 


16 


1 


16 


1. In Fig. 1, coloured portion represents the fraction 


1 


16 


2 


1 


16 


1 


16 


16 


16 | 16 | 16 | 16 | 16 | 16 | 16 | 16 
Fig. 5 
4 Á 
А < DEMONSTRATION 

J 

\ 

1 1. Inallthe figures, coloured portion in each strip is equal (Fig. 5). 
\ 
1 2. Note down the fractions represented in Fig. 1, Fig. 2, Fig. 3 and Fig. 4. 
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In Fig. 2, coloured portion represents the fraction. 


In Fig. 3, coloured portion represents the fraction 
In Fig. 4, coloured portion represents the fraction 


since, coloured portions of all strips are equal, so, 


1 > 
2 = ~ 6" 

2 4 8 1 
Thus, 4" g те 98 fractions equivalent to the fraction PE 


In a similar way the activity can be performed for finding equivalent 


3 


1 
fractions of 3 3 Л etc. 


APPLICATION 


This activity can be used to explain the meaning of equivalent fraction. 
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OBJECTIVE 


1 3 
To find the sum of fractions with same denominators [say, Е +21 


MATERIAL REQUIRED 


Square sheet, sketch pens of different colours. 


METHOD OF CONSTRUCTION 


1. First fold the square sheet along any side 
four times to make five equal parts. 


2. Again fold the square sheet four times 
along another side to make five equal 
parts to get a 5 x 5 grid having 25 small 
squares (Fig. 1). 


3. Mark each small square of any row, say Fig. 1 
first row, by ‘+’ sign with red sketch pen (Fig. 2). 


Mark each small square of first three columns by ‘+’ with blue sketch 
pens (Fig. 3). 
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5. We obtain 20 coloured ‘+’ signs in the box of 25 small squares. 


DEMONSTRATION 


1. Count the total number of ‘+’ signs in Fig. 3. There are 20 ‘+’ signs in 
all. 


2. Fraction represented Бу 20, ‘+’ signs = au = 내 


23 5 


3. In Fig. З, there are 25 small squares in all. 


4. Five red ‘+’ signs represent the fraction = = 7 
am . 15 3 
5. Fifteen blue ‘+’ signs represent the fraction T = e 
! . ОТ 5 15 

6. Fraction of the portion covered by ‘+’ signs = = + 2t 

5 15 20 1 3 4 

So, — + —= — 00 + - = -. 
25 25» 23 > J $9 





OBSERVATION 


1. Red ‘+’ signs represent the fraction EU = EN А 


2. Blue ‘+’ signs represent the fraction ES = oL 


5 
3. Total number of ‘+’ signs represents the fraction == = "3 
So, T T A 
5 $ 
APPLICATION 


This activity may be used to explain the addition of two (or more) fractions / 
with the same denominator. ‘ 
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OBJECTIVE 


МӘ 


1 
To find the sum of fractions with different denominators say, " + — 


o) 


MATERIAL REQUIRED 


Rectangular sheet, sketch pens of different colours. 


METHOD OF CONSTRUCTION 


1. First fold a rectangular sheet along the length three times to make 
four equal parts. 


2. Again fold the rectangular sheet along the breadth two times to make 
three equal parts to get a 4 x 3 grid in which there are 12 squares (Fig. 1). 


Fig. 7 







3. Mark each square of any column, say, first column by ‘+’ sign with 
red sketch pen (Fig. 2). 
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4. Now mark any two rows, say first two rows, by ‘+’ signs with blue 
sketch pen (Fig. 3). 





DEMONSTRATION 


1. Count the total number of ‘+’ signs in Fig. 3. There are 11 ‘+’ signs in 
all. 


2. In Fig. З, there are in all 12 squares. 


3. Three red ‘+’ signs represent the fraction A = UA 
4 
4. Eight blue ‘+’ signs represent the fraction = = = 
5. Fraction represented by 11 ‘+’ signs = T: 
„1.2.1 
4 3 12 
OBSERVATION 
1. Red ‘+’ signs represent the fraction = тета PN 
2. Blue ‘+’ signs represent the fraction = Uu = s 
3. Total number of ‘+’ signs represent the fraction = =. 
So, D + d Е 
4 3 
APPLICATION 


This activity may be used to explain addition of two fractions with different / 
denominators. 
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OBJECTIVE 


To subtract a smaller fraction from a greater fraction with the same 


4 2 
denominator [say, 7 7 ] 


MATERIAL REQUIRED 


Square sheet, sketch pens of different colours. 


METHOD OF CONSTRUCTION 


1. First fold a square sheet six times along any side to make seven equal 
parts. 


2. Again fold the square sheet six times along the other side to make 
seven equal parts to get a 7 x 7 grid in which there are 49 squares (Fig. 1). 


3. Mark each square of any four rows by ‘+’ sign with red sketch pen (Fig. 2). 





Fig. 1 
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4. Mark each square of any two columns by '-' sign with blue sketch pen 
(Fig. 3). 


DEMONSTRATION 


1. Count the total number of ‘+’ signs in Fig. З. There are 28, ‘+’ signs. 


l l 28 4 
2. Fraction represented by ‘+’ signs = 49 - т. 


3. Count the total number of ~ signs іп Fig. 3. There are 14, — signs. 


14 2 
4. Fraction represented by — signs = — = —. 


49 7 
o. Enclose one ‘+’ sign with one '-' sign (Fig. 4). 


6. Count the number of enclosed signs in Fig. 4. 





They are 14 in all. 


14 2 
7. Fraction represented by unenclosed signs = — = =. 


49 7 
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OBSERVATION 


1. Red ‘+’ signs represent the fraction = === = 


49 7 
2. Blue ‘+’ signs represent the fraction = ТИ - = 
3. Total number of unenclosed signs represents the fraction = ^49. = 
7 
So, 4 2 = 
7 1 
APPLICATION 


This activity may be used to explain subtraction of two fractions with the 
same denominator. 
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OBJECTIVE 


To subtract a smaller fraction from a greater fraction with different 


2 
denominators [say, 7 3 ] 


MATERIAL REQUIRED 


Rectangular sheet, sketch pens of different colours. 





METHOD OF CONSTRUCTION 


1. First fold a rectangular sheet along its length six times to make seven 
equal parts. 


2. Again fold the sheet along its breadth two times to make three equal 
parts to get a 7 x 3 grid in which there are 21 squares (Fig. 1). 


Fig. 1 


3. Mark each square of any 5 columns by ‘+’ sign with red sketch pen (Fig. 2). 





[E 
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4. Mark each square of any two rows with '-' sign using a blue sketch 
pen (Fig. 3). 





DEMONSTRATION 


1. Count the total number of ‘+’ signs in Fig. 3. There are 15 ‘+’ signs. 


2. Fraction represented by ‘+’ signs = = = = . 
3. Count the total number оѓ‘ signs in Fig. З. There аге 14. 


14 2 
4. Fraction represented by '-' signs = 2] 3^ 
5. Enclose one ‘+’ sign with one — sign as shown in Fig. 4. 
6. Count the number of unenclosed signs in Fig. 4. There is only 1 
unenclosed sign. 


1 
7. Fraction represented by unenclosed sign = 5I 


90, 2з и 
7 591 
. OBSERVATION 


1. Red ‘+’ signs represent the fraction = = 
Blue ‘+’ signs represent the fraction = = 
Total number of unenclosed signs represent the fraction = 


Bo, З= 


A `` APPLICATION 


\ This activity may be used to explain subtraction of two fractions having 
' different denominators. 






\ 
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OBJECTIVE 


To add integers 


MATERIAL REQUIRED 


Coloured square paper, scissors, adhesive, ruler, 
pen/pencil. 


METHOD OF CONSTRUCTION 


Make some squares of two different colours, say red and blue. 


DEMONSTRATION 


N represents +1 
А represents -1 


То ааа: 






(a) Two positive integers say, 2 and 3. 


Place 2 red squares and 3 red squares in the same row as shown Um 1 
below: 


2 3 


Count the total number of squares and note down their colour. 





There are 5 squares of red colour. 


So, 2+3 = 5. 
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(b) Two negative integers say -3 and -4. 


Place 3 blue squares and 4 blue squares and place them in a row as 
shown below: 


СЗ) (-4) 





Count the total number of squares and note down their colour. 
There are 7 squares of blue colour. 
So, (-3) + (-4) = -7. 
(c) One negative and one positive integer. 
(i) (-2) + (4) 


Place two squares of blue colour and 4 squares of red colour in two 
rows as shown below: 


Encircle one blue and one red square as shown below. Note down the 
number of coloured squares left. 











4 | | "i 


eA 9 Two squares of red colour are left. 
1 So, (-2) + (4) = 2. 
\ ii) (-4)+3 


\ Place 4 blue squares and 3 red squares in two rows as shown below: 
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Encircle one blue and one red square as shown below. 





Note down the number of squares left alongwith its colour. 
There is one blue square left. 
So, (-4) + 3) = -1 

From (a) and (b): 


If the integers are of the same sign, then to find their sum, add the two 
integers ignoring their signs and put the sign of the two integers with the 
sum. 


From (c): 


If the integers are of different signs, then to find their sum, subtract the 
smaller number from the bigger number (ignoring their signs) and put the 
sign of the bigger number with the sum. 


OBSERVATION 
Complete the table: 
APPLICATION 


This activity is useful in understanding the process of addition of two or ,' 


more integers. 


[P 
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OBJECTIVE 


To subtract integers 


MATERIAL REQUIRED 


Coloured square paper, adhesive, white sheet, ruler, 
pen/pencil. 


METHOD OF CONSTRUCTION 


Make different squares of two different colours, say red and blue. 


DEMONSTRATION 


a represents +1 
m represents -1 


Fig. 7 






P 1. To find: 2-3 





(i) To subtract 3 from 2, take 2 red squares 


(Fig.1). Try to cross 3 red squares from it. | ㅣ || | | 


But there are only 2 red squares, so to cross E 








three, we add one red and one blue as shown 
in Fig. 2. 


Now cross three red squares. Count the 

number and colour of squares left (Fig. 3). | | | | | | 
One blue square is left. ES 
So,2-3=-l. [It is same as doing 2 + (-3)]. Fig. 3 


Fig. 2 





І 
/ 1 Laboratory Manual - Elementary Stage 
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2. To find: —2 - (-4) 


(i) To subtract -4 from -2, take 2 blue squares (Fig. 4) and try to cross 
4 blue squares from it. But there are only two blue squares, so add two 


blue and two red squares as shown in Fig. 5 L| a E B 


Fig. 4 
Fig. 5 


(ii) Cross blue squares from them and count the number of squares left 
along with their colour (Fig.6). 


Fig. 6 
There are two red squares left. 
So, -2- (-4) = + 2. [It is same as doing -2 + (4)]. 


3. To find: 3 - (-7) 


(i) To subtract -7 from З take З red squares and add 7 blue and 7 red 
squares as shown below (Fig. 7). 


(ii) Cross seven blue squares. 


Count the number of squares left alongwith their colour. 


пинаа 
BN NN NN N 


Fig. 7 
There are 10 red squares left. 
So, 3- (-7) = 10. [It is same as doing З + 7]. 
4. To find: -2 - (5) 


(i) To subtract 5 from -2, take 2 blue squares and add 5 blue squares 
and 5 red squares (Fig. 8). Cross five red squares. 


[P 
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디다 디 디 티 디디 
106661 


Fig. 8 


(ii) Now count the number of squares left alongwith their colour. There 
are 7 blue squares left. 


So, -2 - (5) = -7. [It is same as doing -2 + (-5)]. 


Thus, to subtract integer b from an integer a, add additive inverse of b 
to a. That is, a- b = a + СР). 


OBSERVATION 


Complete the table. 





APPLICATION 


This activity can be used to demonstrate subtraction of integers. 





「 ee на н а E нн 
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[GAME] 


OBJECTIVE 


Addition of decimals 


MATERIAL REQUIRED 


Thick sheet of paper, waste card, sketch pen, 
SCiSSOr. 


METHOD OF CONSTRUCTION 


1. Take a thick sheet of paper. 


2. Cut them into sufficient number of small square pieces or rectangular 
pieces (say 40). 


3. Write different decimal numbers on the cards using a sketch pen as 
shown below. 


시] [의 [의 E [의 [9] [의 E 
«| [57 8] [9] SS Се 


Fig. 7 


LET US PLAY 


1. Teacher may divide the class into groups of say 4. 


2. Mix all the cards and place them face down. Now one child will pick 
any two cards at a time and add the decimal number written on them. 
If the sum is 1, the child will keep the cards with him/her and if the П 
sum is not 1, then he/she will put the cards back face down. ! 


[P 
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3. Now the second child will pick two cards and repeat the above steps. 
The game will continue till all the cards are picked up. 


4. The child with maximum number of cards is the winner in that group. 
Then the winners of all the groups will play the game again and the 
winner of the whole class will be declared. 


OBSERVATION 





APPLICATION 


1. This game is useful in understanding addition of decimals. In this 
game, the sum of two decimals may also be taken different from 1. 


, 2. Тһе game сап be extended for subtraction and multiplication of 
decimals also. 





13/04/18 





OBJECTIVE 


To construct a 4 x 4 Magic Square of Magic Constant 34 


MATERIAL REQUIRED 


Chart paper, coloured paper, sketch pen, scissors, 
ruler. | 2 S 


METHOD OF CONSTRUCTION 


l. 
2. 


Take 2 square sheets of size 12 cm x 12 cm. 
Make two 4 x 4 squares on the chart papers. 


Write numbers 1 to 16 in an order in the squares and enclose numbers 
with identical shapes as shown in (Fig.1) on one sheet. 


Interchange the numbers in identical shapes as in Fig. 2. 
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DEMONSTRATION 


1. The sum of numbers taken along any row, column or diagonal in 
Fig. 2 is 34 (magic constant). 


2. Thus Fig. 2 gives the required 4 x 4 magic square. 


OBSERVATION 
sum of numbers in first row = - Magic constant. 
sum of numbers in second row = += 
Sum of numbers in third row = 
Sum of numbers in fourth row = 
Sum of numbers in first column = 
Sum of numbers in second column = 
Sum of numbers in third column = 
Sum of numbers in fourth column = 
Sum of numbers in each diagonal = 


So, Fig. 2 gives a 4 x 4 magic square of magic constant = 


APPLICATION 


This method can also be used to construct a 4 x 4 magic square of some 
other magic constants such as 38, 42, 46 and so on, using 16 consecutive 
natural numbers. 
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OBJECTIVE 


To form various polygons by paper folding and to identify convex 
and concave polygons 


MATERIAL REQUIRED 


White paper, ruler, sketch pens of different colours, 
pencil. 


METHOD OF CONSTRUCTION 


1. Take a white sheet of paper and fold it again and again at least 10 to 
12 times. Each time the paper is folded, it should be first unfolded 
before the next fold. 


2. Draw various polygons of different number of sides by drawing lines 
on the creases so formed. 


DEMONSTRATION . 


Take any two points X and Y in the interior of the polygon PQRST. Q/ S 


2. If the line segment joining X and Y lies wholly inside the polygon for í 
all such points X and Y, then the polygon is said to be convex [see í 
polygon PQRST in Fig. 1]. i 


3. Ше line segment joining X and Y is such that a part of it lies outside / 
the polygon for some points X and Y, then the polygon is said to be / 
concave [see polygon ABCDE in Fig. 1]. 


4. Check convexity and non convexity of some more polygons formed in 
Fig. 1 using the process stated in Steps 2 and 3. 
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Fig. 1 


OBSERVATION 
1. In polygon PQRST the line segment XY lies in the interior of the 
A polygon. 
4 Y 
/ 212 So, PQRST is а polygon. 
1 2. In polygon ABCDE, the line segment XY does not completely lie in the 
А interior of the polygon. 
1 o0, itisa polygon. 





A. APPLICATION 


1 This activity is useful in identifying a convex or concave polygon. 
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OBJECTIVE 


To obtain areas of different geometric figures using a Geoboard and 
verify the results using known formulas 


MATERIAL REQUIRED 


Cardboard, grid paper, adhesive, nails, rubber bands, 
hammer, pen/pencil. 


METHOD OF CONSTRUCTION 


1. Take a cardboard of convenient size and paste a grid paper on it. Put 
the nails on the vertices of small squares as shown in Fig. 1. 


2. Make different geometric figures using rubber bands as shown in Fig.1. 


DEMONSTRATION 


1. To find the area of any shape, count the number of complete squares, 
more than half squares and half squares ignoring less than half squares. 


Area of the figure = Number of complete squares + Number of more 


than half squares + > (Number of half squares) 


1 
For example, area of shape 1 = 9 + 2 + 5 (2) = 12 sq. units. 


This shape is a parallelogram. 
Its area = base x altitude = 4 x 3 = 12 sq. units. 
Both the areas are same. 


This activity may be repeated for other geometric shapes. 


L = = 
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OBSERVATION 


1. Complete the following tables: 
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Actual area of the shapes: 











So, the area of each geometric figure obtained using a Geoboard is 


approximately the same as obtained by using the formula. 


APPLICATION 


This activity may be used to explain the concept of area of various 


geometrical shapes. 
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OBJECTIVE 


To establish the fact that triangle is the most rigid figure 


MATERIAL REQUIRED 


Cycle spokes/wooden sticks/tooth picks etc., valve 
tube pieces, nut bolts, thick thread, cutter. 


METHOD OF CONSTRUCTION 
1. Take a sufficient number of wooden sticks about 10 cm in length. 
2. Cut valve tube into several pieces each of length, say, З cm. 


3. Join the sticks with the help of valve tube pieces to make different 
shapes such as a triangle, quadrilateral, pentagon and hexagon [Fig. 1]. 


Y 


\ Fig. 1 


' DEMONSTRATION 
Press any vertex or any side of the hexagon made of sticks. 


Does it change its shape? Yes (Fig. 2). 





"———————— 
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Fig. 2 Fig. 3 
2. Press any vertex or any side of the pentagon and the quadrilateral. 
Do these change their shape? Yes [Fig. 3]. 


3. Press any vertex of a triangle. Does it change its shape? It does not 
change its shape [Fig. 4]. 


Fig. 4 


So, triangle is the most rigid figure. 


OBSERVATION 


Complete the following table: 
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APPLICATION 


This property of rigidity of triangles is used in day to day life in the / 
construction of bridges, ropes, ladders, furniture etc. i 
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OBJECTIVE 


To represent a decimal number using a grid paper 


MATERIAL REQUIRED 


METHOD OF CONSTRUCTION 


1. 


2. 


3. 





3 cardboards, 3 white chart papers, ruler, pencil, 
eraser, adhesive, three sketch pens of different 
colours (say Blue, Green and Red). 


Take 3 cardboards of convenient size and paste a white paper on each 


one of them. 


Make three 10 x 10 grids on them and label the corners of the grids as 


A, B, C and D as shown in Fig. 1. 


Take one of the grids and shade 6 horizontal strips out of 10 strips by 
using red sketch pen starting from the bottom as shown in Fig. 2. 


D E 
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Fig. 1 
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Fig. 2 
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4. Take another grid and shade 60 small squares using a blue sketch 
pen as shown in Fig. 3. 


oO. Take the third grid and shade 52 small squares using green sketch 
pen as shown in Fig. 4. 
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DEMONSTRATION 


6 
In Fig. 2, portion shaded in red colour represents то 9! 0.6. 


60 
In Fig. 3, portion shaded in blue colour represents Too 9I 0.60 or 0.6. 


32 
In Fig. 4, portion shaded in green colour represents Too 9I 0.52. 


Also portions shaded in Fig. 2 and Fig. 3 are the same. 
So, 0.60 = 0.6. 


OBSERVATION 


In Fig. 2: 


Total number of horizontal strips = 
Number of horizontal strips shaded in red = 


Decimal represented by the shaded horizontal strips = 
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In Fig. 3: 


Total number of small squares = 
Number of squares shaded in blue = 
Decimal represented by the shaded region = 


In Fig. 4: 


Total number of small squares = 
Number of squares shaded in green = 
Decimal represented by the shaded region = 


Fig. 2 and Fig. 3 represent portion shaded in Red and Blue 
respectively. 


This shows, 0.6 = 


APPLICATION 


This activity can be used to explain the representation of decimal numbers 
graphically. 
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OBJECTIVE 


To make a ‘protractor’ by paper folding 


MATERIAL REQUIRED 





Thick paper, pencil/pen, compasses, cardboa: 
adhesive, scissor. L ^ ~ 


METHOD OF CONSTRUCTION 


1. Draw а circle of a convenient radius on a sheet of paper. Cut out the 
circle (Fig. 1). 





Fig. 1 


2. Fold the circle to get two equal halves and cut it through the crease to 
get a semicircle. 


3. Fold the semi circular sheet as shown in Fig. 2. 


Fig. 2 


[E 





MOM 





4. Again fold the sheet as shown in Fig. 3. 
Fig. 3 
5. . Fold it once again as shown in Fig. 4. 
La) | 
Fig. 4 
6. Unfold and mark the creases as OB, ОС,.... etc., as shown in Fig. 5. 
DEMONSTRATION 
1. In Fig. 5, ZAOB = ZBOC = „СОП = ZDOE = ZEOF = „КОС = „ООН 
= /HOI as all these angles cover each other exactly as they have been 
obtained by paper folding. 
『 2. ZAOI (being straight angle) is 180°. Therefore, the degree marks 


нан ee ll = = 


| 





corresponding to all these angles are as shown in Fig. 6. 


! 1 
112--? 0 lo 
) 90° 67 
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Fig. 6, gives us a ‘protractor’. This may be pasted on a cardboard and 
then cut out. 


OBSERVATION 
Measure of ZAOI = 
1 
ZAOE = 5 Z AOI = 
1 
ZAOC = 5 ZAOE = 
1 
ZAOB = 5 ZAOC = 


ZAOD = 45° + ZCOD = 
ZAOG = ZAOE + ZEOG = 
ZAOH = 90° + Z = 


APPLICATION 


1. This activity can be used to measure and construct some specific 
angles. 


2. Similar activity can be used to make a ‘protractor’ of 360°. 
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OBJECTIVE 


To obtain angle bisector of an angle by paper folding 


MATERIAL REQUIRED 


Thick paper, pencil/pen, ruler, scissors. 


METHOD OF CONSTRUCTION 


1. Take a thick paper and make an „ ABC by paper folding (or by drawing) 
and cut it out. 


2. Fold ZABC through the vertex B such that ray BA falls along ray BC. 


3. Now, unfold it. Mark a point D anywhere on the crease as shown in 
Fig. 1. 





Fig. 1 


4. Make cut outs of ZABD and ZDBC. 


DEMONSTRATION 


Place the cut out of ZABD on ZDBC or the cut out of ZDBC on ZABD. 
ZABD exactly covers ZDBC. 

So, ZABD is equal to ZDBC. 

i.e., BD is the angle bisector of ZABC. 
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OBSERVATION 
On actual measurement: 


Measure of ZABC = 
Measure of ZABD = 
Measure of ZDBC = 


ZABD = 7 | 
ZDBC = Z 
ZABD = Z 

BDis |  ofZABC. 


APPLICATION 


1. This activity may be used in explaining the meaning of bisector of an 
angle. 


2.  Thisactivity can also be used in finding bisectors of angles of a triangle 
and to show that they meet at a point. 
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OBJECTIVE 


To makea parallelogram, rectangle, square and trapezium using 
set squares. 


MATERIAL REQUIRED 
Four pieces of 30° - 90° - 60° set squares and four 
pieces of 45° - 90° - 45° set squares, cardboard, 


white paper, pen/pencil, paper! eraser. 





METHOD OF CONSTRUCTION 


1. Take a piece of cardboard of a convenient size and paste a white paper 
on it. 


2. Arrange different sets of set squares as shown in Figures 1 to 5 and 
trace the boundary of the figure using pen/pencil. 


A B 
a D C 


Fig. 7 
1 
Y 
\ Fig. 2 Fig. 3 
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Fig. 5 





Fig. 6 





Mathematics ; 
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DEMONSTRATION 
1. Shape in Fig. 1 is a parallelogram. 
Its opposite sides are equal. 
Its opposite angles are equal. 
2. Shape in Fig. 2 is a rectangle. 
Its opposite sides are equal. 
Its each angle is 90°. 
3. Shapes in Figures 3 and 4 are squares. 
All its sides are equal. 
Its diagonals bisect at 90° (Fig. 4). 
Its diagonals are equal (Fig. 4). 
Shape in Fig. 5 is a trapezium with sides JK and ML parallel. 
Shape in Fig. 6 is a rhombus. All its sides are equal. 


Its diagonals bisect at 90°. 


OBSERVATION 
In Fig 1: 
AB = cm. 
CD= cm. 
AD = cm. 
BC = cm, so, AB = CD and AD = 
. o0, ABCD is a 
y ! 9 In Fig 2: 
РО- ст, SR- cm, Ро- | cm,QR- ст. 


So, РО = SR and PS = 
Therefore, РОК is a 


In Fig 3: 
\ MN= ст, PO- ст, МО- 220, МР- ст. 
So, MN = PO=_ | - | . 
peg EG ќњ S = 


Therefore, MNOP is a 
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In Fig 4: 


UV=_ | ат, VW- cm, WX = 0220, XU = cm. 
So, UV=VW=_ = | 

ZU = 45° + 45° = 90°. 

ANE .,ZNWN- —— — , ZX = ; 





Diagonals intersect at 

Each angleatO- | — 

oo, diagonal _ each other at 
Thus, UVWX isa  . 


In Fig 5: 
ZJML2 — — — 
Measure of ZKJM=_ + | -*4 | -* | 
ZKJIM+ ZJML- | — 
So, ЈК і5 то ML. 
Hence, ЈКІМ isa.  . 
In Fig 6: 
EF = cm, Еб = . cm. 
СН- са, НЕ = ст. 
о, ЕЕ = ст, GH=__ cm. 


Diagonals intersect at К. 
Each angle at K = A 


EK= ст. 

GK=__ cm. 

HK= cm. И 
ЕК = | cm. А 
So, diagonals _ each other 


Thus, EFGH is a rhombus. 


APPLICATION 


This activity may be used to explain different types of quadrilaterals and 
their properties. 
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OBJECTIVE 


To draw a perpendicular to a line from a point not on it, by paper folding 


MATERIAL REQUIRED 


Thick paper, pencil/pen. wf а 


METHOD OF CONSTRUCTION 


1. Fold the paper and get a line AB through folding. Mark a point C on 
the paper such that C is not on AB as shown in Fig. 1. 





Fig. 1 
2. Through C, fold the paper such that A falls on B along AB. 


C 


«4B (A) 
Fig. 3 
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3. Unfold the sheet. 


DEMONSTRATION 
1. As ZADC is equal to ZBDC so, CD is angle bisector of „АПВ. 
2. ZADC and ZBDC form a linear pair. So, each angle is equal to 90°. 


3. Thus, DC is perpendicular from C on AB. 


OBSERVATION 

On actual measurement: 
ZADC z 
ZBDC = 


So, CD is to AB. 


APPLICATION 


1. This activity may be helpful in explaining the meaning of a 
perpendicular on the line. 


2. This activity can also be used in drawing three altitudes of a triangle 
which meet at a point. 
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OBJECTIVE 


To obtain formula for the area of a rectangle 


MATERIAL REQUIRED 





WM ud... 
Cardboard, ruler, pencil/pen, colours, adhesive, 
glaze paper. ^ on” 
Ф. € Cm c 


METHOD OF CONSTRUCTION 


1. Take a cardboard and paste a light 
glaze paper on it. 


2. Draw a rectangle of length a and 
breadth b (say a = 6 cm and 
b = 4 cm) (Fig. 1). 4 ст 


3. Paste it on the cardboard and draw 
lines parallel to breadth of the 
rectangle at a distance of 1cm each | 
(Fig. 2). mee 


4 ст 


Fig. 2 
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4. Draw lines parallel to length of the rectangle at a distance of 1 cm 
each (Fig. 3). 


6cm 


4 ст 


Fig. 3 


DEMONSTRATION 

1. Тһе number of unit squares (1cm х lcm) in Fig. З is 24. 
2. 24=6x4=1x b. 

3. So, area of the rectangle = l x b. 


This activity can be repeated by taking rectangles of different lengths 
and breadths. 


OBSERVATION 

In Fig. 3, the number of unit squares in first row = 
The number of unit squares in second row = 

The number of unit squares in third row = 

The number of unit squares in fourth row = 

Total number of unit squares = = x 


Area of the rectangle = x 


APPLICATION 


This activity can be used to explain meaning of area of a rectangle and also / 
to obtain area of a square. 
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OBJECTIVE 


To obtain the perpendicular bisector of a line segment by paper folding 


MATERIAL REQUIRED 


Thick paper, ruler, pen/pencil. 


METHOD OF CONSTRUCTION 


l. Take a sheet of thick paper. Fold it in any way. Get a crease by unfolding 
it. This crease will give a line as shown in Fig.1. 





Fig. 1 


Mark points A and B on this line to get a line segment AB as shown in 
Fig.2. 


Fold the paper such that A falls on B. Unfold it and get a crease mark 
CD on the crease as shown in Fig.3. 
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Fig. 2 Fig. 3 


DEMONSTRATION 
1. AC is equal to CB as AC exactly covers BC. 


2. Since the two rays CA and CB of ZACB fall on each other, CD is the 
angle bisector of ZACB. 


ZACD exactly covers ZDCB. So, ZACD = ZDCB = 90°. 


3. CD is perpendicular bisector of AB. 


OBSERVATION 


On actual measurement: 


AC = , ВС = 

ZACD = А ZBCD = 

Perpendicular bisector of AB is . A 
APPLICATION 


This activity may be used in obtaining perpendicular bisector of sides of a 
triangle and to show that the three perpendicular bisectors of a triangle 
meet at a point. 
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OBJECTIVE 


To find the lines of symmetry of a figure (say, a rectangle) by paper folding 


MATERIAL REQUIRED 


White sheet, tracing paper, scissors, pen/pencil and 
geometry box. 


METHOD OF CONSTRUCTION D E 


l. 
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Draw a rectangle ABCD on a white sheet of paper 
(Fig. 1). 


Make a trace copy of the rectangle ABCD and cut 


QJ 


Fig. 7 
Try to fold this cut out of the 
rectangle along its width into two 
halves (Fig. 2). 


Try to fold this cut out of the 
rectangle along its length into two 
halves. 


Open the fold and try to fold it Fig. 2 


along some other line say 
the diagonal BD (Fig. 3). D C 


О 
e 


Try to fold the cut out of 
the rectangle along the 
other diagonal AC. 





A B Fig. 3 Е 
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7. In Steps 3 and 4, one part of the rectangle exactly covers the other 
part. 


So, crease gives a line of symmetry in each case. 


Thus, the line segments EF and GH (say) obtained in Steps 3 and 4 
respectively, passing through the mid points of opposite sides of the 
rectangle are two lines of symmetry. 


8. In Steps 5 and 6, one part of the rectangle does not cover exactly the 
other part. 


So, crease along the diagonal is not a line of symmetry. 


Thus, there are only two lines of symmetry for a rectangle. 


OBSERVATION 


Complete the following table: 






Thus, there are lines of symmetry for a rectangle. 
They are the lines passing through — points of the opposite of the 
rectangle. А 
APPLICATION 


The activity is useful in finding the lines of symmetry of a figure, if they 
exist. 
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OBJECTIVE 


To see that shapes having equal areas may not have equal perimeters 


MATERIAL REQUIRED 





Cardboard, white sheet of paper, penai 
adhesive, colours. 


METHOD OF CONSTRUCTION 
1. Take a cardboard of a convenient size and paste a white paper on it. 
2. Drawa 10 x 10 square grid on it. 


3. Make 30 square cardboard pieces of side 1cm each. 


DEMONSTRATION 


1. Divide the class into groups of 5 children each. 


2. Ask one child to arrange 7 square pieces adjacent to each other to get 
a shape as shown below (Fig. 1). 

















Fig. 1 
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3. Each child of the group will arrange 7 other square pieces to make a 
shape different from her/his group members (as shown in Fig. 2 to 
Fig. 5). 





Fig. 2 to 5 


4. Тһе children will find the perimeter of each shape so formed and 
compare their perimeters. 


5. Children will find that areas of all the shapes are the same but their 
perimeters are not the same. 


OBSERVATION 
Complete the table: 


Mathematics | | 
XN 
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Therefore, if the areas of two or more shapes are same then it is not necessary 
that their perimeters are also equal. 


APPLICATION 


1. The activity can also be extended to see if the perimeters of two or 
more shapes are equal, then their areas are also equal or not? 


2. The same activity can be performed using different number of square 
pieces. 


3. This activity can be used to make different packing boxes of the same 
areas but with minimum perimeter and for tiling the floors and walls 
in different designs. 
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